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(A Study on the Real-Time Estimation of Thermal Displacement for a Ball Screw)
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S. K. Kim, S. H. Ryoo, D. W. Cho*( POSTECH )
ABSTRACT

The ball screw preloaded for high rigidity and accuracy increases frictional resistance, therefore, its temperature and positioning error
rise. In this paper, 2 dimensional temperature distributions of a ball screw with preload are analyzed according to the rotational speeds and
stop times by a finite element method. The thermal behaviors of a ball screw are measured to examine the analyzed datum. The examined
results show that the trends of temperature rising and axial distributions in steady state are nearly estimated but the temperature islow. The
differences of temperature are seems to be caused by not exact heat transfer coefficients. More than an hour is consumed for calculation by
FEM. So the modified lumped method for the real-time estimation of the thermal distribution is pro posed. The estimated temperature of a
ball screw by the modified lumped method is more exactly estimated than by FEM, and that method takes less than several millisec.

Moreover it can be used to estimate heat transfer coefficients.
Keywords :
lumped method(7}
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